Proliferation of rabbit chondrocyte and inhibition of IL-1β-induced apoptosis through MEK/ERK signaling by statins.
Chondrocyte plays a critical role in endochondral ossification and cartilage repair by maintaining the cartilaginous matrix. Statins have been widely used to lower the cholesterol level in patients with cardiovascular disorders. Previous research has demonstrated potential role of statins in chondrocyte proliferation. This study addresses the proliferation-regulatory effect of lovastatin in rabbit chondrocytes as well as the underlying signaling mechanisms, thereby exploring its potential application in chondrocyte-related disorders, such as cartilage damage and osteoarthritis. Rabbit chondrocytes were treated with lovastatin at multiple concentrations, and the proliferation rate was measured by CCK-8 test. The results showed significant increase in chondrocyte proliferation under lovastatin treatment. Using real-time quantitative PCR, it was observed that the expression levels of COL2A1, SOX-9, Caspase-3, and MMP-3 genes were significantly changed by lovastatin treatment. Western blotting analysis showed that the abundance of COL2A1, SOX-9, MEK1/2, p-MEK1/2, ERK1/2, p-ERK1/2, Caspase-3, and MMP-3 proteins was also significantly influenced by lovastatin treatment. Interleukine-1 beta (IL-1β) is involved in the progression of osteoarthritis (OA) by inducing articular cartilage and chondrocyte aging and senescence. In this study, we observed that lovastatin treatment inhibited IL-1β-induced chondrocyte apoptosis, while the combined treatment of lovastatin and U0126 evidently offset the apoptosis-inhibiting effect of lovastatin in chondrocyte proliferation. The expressional level and protein abundance of COL2A1, SOX-9, MEK1/2, p-MEK1/2, ERK1/2, p-ERK1/2, caspase-3, and MMP-3 genes showed significant alterations under the combined treatment. Together, our results suggested that lovastatin significantly promoted proliferation and inhibited the IL-1β-induced apoptosis in rabbit chondrocytes, which was mediated by the MEK/ERK signaling.